ABSTRACT
INTRODUCTION
the gap identified earlier, this paper contributes to the global body of knowledge by adding 1 insights in the context of Australian work zones, where the use of such devices is new. stop/slow TC devices tested in this study.
17
Traffic control in this work zone was typically conducted by 'human flagger' (HF) or
18
'Static Red-Static Amber-Static Green traffic lights' (RAG). In the HF method, a flagger 19 manually operated a 'Stop/Slow' sign. The RAG method involved using three-aspect RAG 20 static lights (similar to traffic lights used at road intersections) mounted on a portable trailer.
21
The lights were manually operated by a flagger using a controller wired to the lights, thus 22 allowing the flaggers to stand away from the traffic lanes.
23
In this study, another three types of TC devices, which were new in Australia, were 
Study Method

10
To collect data concerning driver behavior, such as travel speeds and deceleration rates, 11 traffic movements in the advance warning area of the work zone were recorded using a 12 roadside trailer-mounted high-definition video camera system. In addition, pneumatic tube-13 based speed measurement devices were placed on pavement to record vehicle speeds at 14 different locations within the work zone. An on-road survey was conducted among drivers 15 stopped at the traffic control points to collect data on driver understanding of and preference 16 for the devices. To understand the effects of the TC devices on driver speeds, the approach of 17 recording their actual speeds using pneumatic tubes was preferred over collecting drivers' 18 self-nominated or perceived speeds from the on-road survey. This is because existing studies
19
(e.g., 11) showed that self-nominated speeds may not be valid indicators of the actual speeds.
20
The video system and speed measurement tubes were placed at one end of the work zone and 21 the driver survey was conducted at the other end, to eliminate potential effects of the presence 22 of surveyors on driver behavior. The speed tubes, video system, and driver survey methods In order to examine the effects of the tested TC devices on the speeds before (location 35 2) and after (location 3) the TC devices, the speeds obtained from location 1 was used as 36 baseline data. Use of baseline data is important to account for the effects obtained from The 'approach speed' variable defines the speed at which a vehicle approached the 8 TC point at the boundary of advance warning area and transition area. By using the pavement 9 markings on the road, the approach speed for each vehicle was measured over a 16 m space 10 about 70 m ahead of the TC devices, which was the furthest point from the TC devices 11 clearly legible in the video field of view.
12
The 'deceleration rate' of a vehicle approaching the TC point was computed by using 
18
The variable 'stopped distance' refers to the distance between the location of the Similarly, a negative value indicates that the vehicle stopped after passing the sign (i.e., not 24 complying with traffic rules).
25
The approach speed, deceleration rate, and stopped distance variables were computed 26 only for the first vehicle to stop in a stop/slow cycle, as the values of these variables for the 27 follower vehicles were dependent on the actions taken by the first vehicle.
29
On-Road Driver Survey
30
The speed data collection and video recording was at one end of the work zone. At the other Among the respondents, 62% were driving a passenger car and 36% were driving a utility 48 vehicle. About 40% had at least one passenger on board, among whom the passenger The speeds at location 1 (after the first speed reduction sign) were quite similar for all 7 TC devices. This was expected as the TC devices were not likely to influence speeds at this 8 location because of drivers' inability to see the TC devices from this location. Speeds at the 9 other locations varied under different TC devices. Speeds for all TC devices at location 2 10 (before the TC devices) were higher than that for HF which implies that drivers slow down to 11 a greater extent when they see a human flagger on road. However, this was not true for location 3 (after the TC devices). The speeds under HF option were higher than those for RA, not statistically significant.
48
Compared to the HF, drivers decelerated at significantly higher rates when intending 
